Introduction
Meningiomas are benign neoplasms of meningothelial cells and represent the most common neoplasms that develop in the central nervous system. This type of tumor originates from the cellular elements of the meninges, including the dura, the cap cell layer of the arachnoid, the arachnoidal granulations, the subarachnoid blood vessels and fibroblasts, and the pia. Most meningiomas are attached to the dura; however, they may invade the bone or originate within an extracranial bone [1] . Although meningiomas represent the most common extra-axial neoplasm; they are nevertheless extremely rare and may develop as a direct extension of a primary intracranial meningioma or as a true primary extracranial meningioma originating from ectopic arachnoid cells [2] . Stimulation of these ectopic cells or of multipotential mesenchymal cells may occur during the extraction of teeth, or due to chronic apical inflammation that promotes the proliferation of these cells, causing tumor formation [3] .
Extracranial meningiomas are frequently misdiagnosed, resulting in inappropriate clinical management. The most frequent lesions to be considered in differential diagnoses include schwannoma, neurofibroma, paraganglioma and perineurioma [4, 5] .
Perineurioma is considered a rare lesion that exhibits many similarities with meningioma. In fact, perineurial cells are considered the peripheral counterpart of meningeal cells, thus accounting for many shared morphologic features. Although there are also different histological aspects the literature has often discussed the diagnostic process. It is important to distinguish these lesions by considering various clinical aspects; for instance, meningioma has a wider biological potential to infiltrate anatomical structures and has a higher morbidity index. Furthermore, Abstract Meningiomas are benign extraaxial tumors of the central nervous system (CNS). Extracranial meningiomas are extremely rare (2%) and can develop as a direct extension from a primary intracranial meningioma or as true primary extracranial meningioma originating from ectopic arachnoid cells. Only eight cases of primary meningioma in the jaw have been reported to date. Extracranial meningiomas are frequently misdiagnosed, resulting in inappropriate clinical management. The aim of this article was to describe the case of a man with an asymptomatic swelling in the right retromolar area over a period of 2 months. Cone beam computed tomography was performed to determine the extension and involvement of the adjacent structures. Histopathological findings and immunohistochemical analysis aided in the diagnosis of primary extracranial meningioma in the mandible and several aspects of this unusual neoplasm are reviewed. The treatment of choice was a partial resection of the mandible and reconstruction with autogenous iliac tricortical bone. Five years after surgery, the patient remains free of disease. a meningioma is more likely to recur than a perineurioma and requires more radical surgery and potentially even radiation therapy in infiltrative cases [4, 5] . In general, the diagnosis of a meningioma is established using ultrastructural examination, but immunohistochemistry are useful in supporting the diagnosis [4] . To date, only eight cases of primary meningioma in the jaw have been reported in the English literature, including seven in the mandible and two in the maxilla. The aim of this study was to describe an unusual case of primary extracranial meningioma in the mandible and discuss the diagnosis process.
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Case Report
A 35-year-old man was referred to Aráujo Jorge Hospital complaining of swelling in the right retromolar area for approximately 2 months. In his dental history, he had received endodontic treatment of the right second molar. According to the patient, his periapical pathology was diagnosed by his dental surgeon. The post-treatment endodontic periapical radiograph revealed a radiolucent lesion in the posterior region of the right second molar. Panoramic radiography was obtained to better visualization of the lesion's limits and demonstrated the presence of a poorly circumscribed, multilocular osteolytic lesion compromising the body and ramus of the right mandible ( Fig. 1) . Although the features of the image were representative of an aggressive lesion, the initial diagnosis was a benign ameloblastoma-like lesion.
Cone beam computed tomography (CBCT) aided in determining the extension and involvement of the adjacent structures. A hypodense and osteolytic lesion with imprecise limits and rupture of the lower cortical bone was observed. The mandibular canal was found to be involved by the tumor mass ( Fig. 2a-d ).
An incisional biopsy was performed and the specimen was submitted for histological examination. Microscopic findings identified a spindle cell neoplasm composed of sheets of small polygonal cells with prominent nucleoli separated by fine collagen bundles. With the exception of prominent nucleoli, there were no other features of atypia such as high cellularity, high nuclear to cytoplasmic ratio, necrosis or increased mitotic activity. Of note, pseudoonionbulb or whorl formations were seen, reminiscent of perineurioma or meningioma (Fig. 3a-d) . Accordingly, a panel of immunohistochemical stains was performed including S-100, epithelial membrane antigen (EMA), smooth muscle actin (SMA), vimentin, claudin-1, CD34, and glucose transporter-1 (glut-1).
The staining with antibodies against EMA, vimentin and CD34 was positive, while the others exhibited no reactivity (Table 1) . Considering the microscopic findings and immunostaining features together, the histopathological diagnosis was a primary extracranial meningioma.
The treatment of choice was a partial resection of the mandible and reconstruction with autogenous iliac tricortical bone, as well as fixation with a 2.4 mm lockable system board. The use of a prototype obtained from DICOM tomography files allowed prior customization of the universal reconstruction plate. After 21 days, a panoramic radiograph was obtained; adequate position of the graft was observed with the use of orthodontic mini-implants and a maxillomandibular lock with an elastic.
Five years after surgery, the patient remains free of disease and radiographic examinations have indicated bone graft repair (Fig. 4) .
Discussion
Primary extracranial meningioma is an extremely unusual neoplasm, especially in the maxillomandibular complex. In our specific case, the diagnosis was a challenge. Firstly, extracranial meningioma was not our first diagnostic impression a multilocular ameloblastoma or an odontogenic keratocyst tumor was our initial differential diagnosis. Therefore, the incisional biopsy and histopathological findings were fundamental to advancing the diagnostic process and sufficient to exclude the hypothesis of an odontogenic tumor and to confirm the diagnosis of a possible neural lesion. Spindle cell proliferation was prominent in the throughout the entire specimen and in some fields, spindle-shaped cells were arranged in whorls. The diagnostic considerations encompassed schwannoma, a common neural lesion; however, neither the histological features nor the immunohistochemical profile (S100 negative, [6, 7] . The remaining diagnostic options included perineurioma and meningioma. Although the histological features are similar in both entities, Jones and Freedman [8] reported that whorls, rosettes, pseudonuclear inclusions and psammoma bodies are more likely to be found in meningiomas [8] .
Due to the histological similarities of perineurioma and meningioma, immunohistochemical analysis played an important role in establishing the final diagnosis. Of the eight cases reported in the literature, five cases were supported by immunohistochemistry techniques to establish the diagnosis. Kubota et al. [9] observed that the tumor cells stained positive for monoclonal antibodies against EMA, human vimentin, and desmoplakin, with no immunoreactivity for S-100 protein. Other reports [8, 10, 11] used vimentin, EMA, and S-100 and found that the tumor cells were positive for vimentin and EMA, and negative for S-100. Other markers were also negative, such as epithelial cytokeratins, actin, desmin [10] , AE1/AE3 cytokeratin, CK18, CD34 [10] , smooth muscle actin, carcinoembryonic antigen, and antimelanoma [8] . In agreement with the literature, our case was also positive for vimentin and EMA and negative for S-100 protein and smooth muscle actin. Several reports indicate that a low Ki-67 proliferation index (less than 5%) is associated with an indolent clinical course [11, 12] .
Koutlas, Scheithauer and Folpe [5] and Agaimy et al. [4] described cases of intraoral perineurioma and stained for EMA, glut-1, claudin-1, type IV collagen, as well as SSTR (somatostatin receptor 2) and PR (progesterone receptor) for perineuriomas. The staining revealed uniform expression of EMA in the majority of meningiomas and perineuriomas, while claudin-1 was strongly positive in perineuriomas. Glut-1 expression is associated with the malignant potential and invasiveness of a tumor [4, 5] . In cases of meningioma described by Smith et al. [13] and Koutlas, Scheithauer and Folpe [5] , glut-1 focal expression was observed; however, Yamaguchi et al. [14] reported that glut-1 was positive only in perineuriomas. Other immunohistochemical markers, including EMA, S-100, CD34 and SMA have been used for the diagnosis of perineurioma, exhibiting EMA positivity but with negative for the other markers [15] . In our case, the tumor cells were positive for EMA and negative for glut-1 and claudin-1, supporting the diagnosis of a meningioma. Other antibodies, such as SSTR and PR have been used in other studies to discern between these lesions and were found to be positive in meningioma cases [4] (Table 2) . There are reports of pain accompanying the development of this neoplasm in extracranial bones [6] ; however, our patient did not report any symptoms. Despite the large size of the tumor and its location near the mandibular nerve, our patient surprisingly did not present with any signs or symptoms. In the maxillomandibular lesions, the most frequent symptoms consisted of pain, paresthesia, and anesthesia [3, [8] [9] [10] . The presence of symptoms is frequently associated with the anatomic site of the tumor and the involvement of adjacent anatomic structures [6] .
The diagnosis of an extracranial meningioma is challenging, and when misdiagnosed can result in inappropriate clinical and surgical management, especially when localized in the maxillomandibular complex [4, 5] . When osteolytic or mixed radiolucent-radiopaque masses are observed in the mandible, primary tumors from central nervous system are not considered, because they are rare and the presence of neural cells in this region [6] [7] [8] [9] [10] . Simpson and Sneddon (1987) [1] and Reddi et al. (1999) [2] described three cases of extracranial meningioma characterized by mixed radiolucent with displacement, thinning, and the eventual disruption of cortical bone [1, 2] . Moreover, in mandibular lesions, the mandibular nerve is frequently involved [3, [6] [7] [8] [9] [10] . The lesion in our patient was osteolytic and well-defined, causing displacement, thinning and cortical disruption. Interruption of the cortical margins was identified in the buccal, lingual, and upper cortical bone, indicating aggressive behavior. Surgical treatment with a partial excision of the mandible and reconstruction using autologous iliac tricortical bone was the treatment of choice for our patient. The follow-up period of five years has revealed no evidence of recurrence. To prevent recurrence, complete removal of the lesion must be performed. Close follow-up is recommended, particularly, if there is histological evidence of atypia. In our case, these aspects were not observed. Rushing et al. [6] revealed that while some patients die of the disease soon after discovery, the majority of patients exhibit long-term survival and die from other causes. There are no related cases of patients that have died from an extracranial primary meningioma of the maxillomandibular complex [6] .
In conclusion, meningioma is a benign neoplasm that rarely affects the mandible. Immunohistochemical markers are an important tool in establishing the final diagnosis, especially for the differentiation from histological mimics such as perineurioma. Vimentin, S-100, claudin-1, glut-1, and EMA are important markers to discern meningioma from other lesions.
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